Abstract -Post-functional deuterium incorporation into diazirinyl acetophenone derivatives is reported. Treatment of the compounds with sodium hydroxide in CH 3 OD at rt for 10 min achieved deuterium incorporation at α-position of the carbonyl group without decomposition of diazirinyl ring. Further deuterium can introduce by reduction of benzyl carbonyl with triethylsilane-d-TFA.
labeled TPD photophore have been reported. 3, 4 Construction of the diazirinyl skeleton involves at least 5 step reactions from the corresponding halobenzene derivatives. 5 Addition of a stable isotope after construction of the phenyl diazirinyl ring (post-functional) is the recommended synthetic strategy. We describe the effective synthesis of deuterium-labeled TPD compounds with H/D exchange at α-position of carbonyl compounds.
Deuterium labeling of organic compounds can be achieved by means of syntheses starting from suitable isotope marker precursors or via isotope exchange reactions. The latter approach appears to be more valuable since the deuterium can possibly be introduced post-functionally. H/D exchange reactions have been reported under alkaline 6 or acidic 7 conditions in protic polar solvents, such as CH 3 OD and D 2 O, and substitution of the functional group with a deuterium source and alkaline conditions in aprotic solvent such as CDCl 3 . 8 Although easier H/D exchange was achieved under alkaline conditions in protic media, in the reported conditions, the reaction mixture should be refluxed for a long time, which seems to be a harsh condition for the diazirinyl moiety. The development of milder conditions for the H/D exchange is therefore required. In our strategy, the substrate was treated with sodium hydroxide in CD 3 OD at rt for a short time to make the reaction mixture homogeneous. Screening condition was performed with 2'-methoxy propiophenone 1 as the model compound (Scheme 1 
Scheme 2. Deuterium incorporation of 3-(4-ethyl-3-methoxyphenyl)-3-(trifluoromethyl)-3H-diazirine (2).
The H/D exchange reactions were also subjected to synthesis of diazirinyl fatty acid derivatives. The diazirinyl fatty acid ester 4 9 was treated under the conditions described above. The α-hydrogen at the acetophenone moiety was replaced with D (93%). 1 H-NMR indicated neither incorporation at α -hydrogen against the ester moiety or hydrolysis of ester. Deuterium exchange at the ester α-position was observed with a long reaction time (> 1h), but incorporation of deuterium was low (<20%). Ester hydrolysis was observed when over 50 eq NaOH was used in 10 min. No deuterium incorporation at the α-position of the ester group was observed with the same treatment of methyl myristate. The results were consistent with a previous report on selective deuterium incorporation at the α-position of ketone in γ-ketoester under aqueous alkaline conditions. 10 The D-incorporated skeleton derivative 4-d 2 2'-Methoxypropiophenone 1 (0.0111 g, 0.068 mmol) was dissolved in 1M NaOH-CH 3 OD (1 mL). The reaction mixture was stirred at rt for 10 min, and then partitioned between CHCl 3 and 1M HCl in H 2 O.
The organic layer was washed with saturated NaCl, dried over MgSO 4 , filtrated and concentrated. The residue was purified with silica-column chromatography to afford a colorless oil (0.0102g, 0.061 mmol, 90%). The analytical data were identical to the literature. 11 Deuterium incorporation was estimated as 95% and 94% before and after work up, respectively by 1 H-NMR. The 2, 2-dideuterated analogue (1-d 2 )
was converted to compound 1 with 1M NaOH -MeOH as described above. 1 H-NMR measurement indicated that deuterium at the methyl position was converted to hydrogen at 97%.
1-(2-Methoxy-4-(3-(trifluoromethyl)-3H-diazirin-3-yl)phenyl)ethanone-2, 2, 2-d 3 (2-d 3 )
H/D exchange reaction for compound 2 (0.0121 g, 0.047 mmol) was treated as described above to afford a colorless oil (0.0099 g, 82%). 
3-[4-(2, 2, 2-d 3 )-Ethyl-3-methoxyphenyl]-3-(trifluoromethyl)-3H-diazirine (3-d 3 )
Reduction was carried out as described in a previous report. 9 Compound 2-d 3 (0.0114 g, 0.044 mmol) was dissolved in TFA (0.2 ml). Triethylsilane (0.020 mL, 0.125 mmol) was added to the TFA solution at rt.
After 10 min, the reaction mixture was subjected to work up to afford 3-d 3 as a colorless oil (0.0087 g, 79%). 3H-diazirin-3 -yl]benzenedecanoic acid methyl ester-9, 9-d2
2-Methoxy--oxo-4-[3-(trifluoromethyl)-
The H/D exchange reaction for compound 4 (0.0084 g, 0.02 mmol) was treated as described above to afford 4-d 2 (0.0069 g, 85% 
2-Methoxy-4-[3-(trifluoromethyl)-3H-diazirin-3-yl]
benzenedecanoic acid methyl ester-9, 9, 10, 10-d4
To a stirred solution of 4-d 2 (0.0114 g, 0.027 mmol) in trifluoroacetic acid (0.10 mL) at rt was added triethylsilane-D (0.12 mL, 0.75 mmol). The reaction mixture was stirred at rt for 10 min, and then worked up as described in a previous report 3 to obtain a pale yellow oil (0.0086 g, 79% 
-benzenedecanoic acid-9, 9, 10, 10-d4 (6-d 4 )
Methyl ester 5-d 4 (0.0064 g, 0.016 mmol) was dissolved in methanol (0.5 mL), and aqueous sodium hydroxide solution (1M, 0.1 mL) was added. The reaction mixture was stirred at rt for 2 h and then worked up as described in a previous report 7 to obtain a pale yellow oil (0.0055 g, 88% 
